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(54) RECOVERING METHOD OF LOW-TEMPERATURE WASTE HEAT GENERATED BY IRON MAKING PROCESS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To recover low-temperature waste heat 
efficiently, by a method wherein an adsorption type refrigerating 
machine, capable of being driven by low-temperature waste heat lower 
than a specified temperature, is provided at the vicinity of a 
low-temperature waste heat generating source to generate cold water 
by driving the machine by the low-temperature waste heat, while the 
amount of heat is compensated by a high-temperature heat source 
upon deteriorating the amount of the low-temperature waste heat and 
generated cold water is reserved once. 

SOLUTION: When an adsorption type refrigerating machine 2, capable 
of being driven by a low-temperature heat source of lower than 1 00" 
O, is employed and heat source water maintains a predetermined 
temperature, cold water of a predetermined temperature is produced 
stably by employing only the cooling water of the waste heat 
generating source 1 as heat source. When the temperature of the heat 
source water is lower than the predetermined temperature, a cold 
water tank 4 is provided so that a cold water temperature will not be 
raised suddenly even when the operation of the adsorption type 
refrigerating machine 2 is stopped. When the cold water temperature is 
raised gradually and has exceeded the predetermined temperature 
even when the cold water tank 4 is provided, the amount of heat is 
compensated by a high-temperature heat source 3 to raise the 
temperature of the heat source water to the predetermined 
temperature and the operation of adsorption type refrigerating 
machine is reopened to output the cold water. According to this 
method, cold water, having a constant temperature at all times, can be 

outputted by the necessary minimum heat compensation regardless to the temperature change and the period of the 
same of the heat source water. 
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CLAIMS 



CCIaim(s)] 

[Claim l]It is the method of collecting low temperature exhaust heat with a temperature of 100 ** or less generated 
from an iron making process, While considering it as a method which installs an adsorption equation freezer which can 
be driven with said low temperature exhaust heat near the low-temperature~exhaust-*heat source of release 
concerned, makes this adsorption equation freezer drive with said low temperature exhaust heat, and generates chilled 
water, A recovery method of low temperature exhaust heat generated from an iron making process characterized by 
being made to perform quantity-of-heat compensation in a high temperature heat source at the time of a 
quantity-of-heat fait of said low temperature exhaust heat, and making chilled water by which it was generated once 
store water on a tank etc. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of collecting efficiently the low temperature exhaust heat 

generated from an iron making process. 

[0002] 

[Description of the Prior Art] About around 1000 ** hot sensible heat, recovery use is carried out by introduction of 
large-scale exhaust heat recovery power generation etc. among the exhaust heat generated from an iron making 
process. Recovery use is possible by the binary power generation and the absorption refrigerator which, on the other 
hand, used the low-boiling point medium about the thing of the relatively high temperature which exceeds 100 ** also 
about exhaust heat of the low temperature of cooling water etc. However, in the binary power generation by the 
low-boiling point medium in the case of collecting as electric power, although large-scale equipment of a collection 
system, power generation equipment etc. is needed, it is hard to say that generation efficiency is as low as about 10%, 
and it excels in economical efficiency. In using 100 ** or less of 60-80 ** heat sources for obtaining chilled water using 
an absorption refrigerator especially, So that clearly from the coefficient of performance of the absorption refrigerator 
shown in drawing_3. and an adsorption equation freezer, It compares with an adsorption equation freezer and a 
coefficient of performance (COP) falls extremely, it is inefficient and the exhaust heat further generated from an iron 
making process does not have the constant conditions of exhaust heat depending on operation of the process of a 
source of release in many cases, and since the output obtained is changed with operation of a source-of-release 
process, a use place is limited. For this reason, the absorption refrigerator which makes the steam produced by burning 
fuel by the electric air-conditioner or a boiler a drive heat source is used for air conditioning of each part store in an 
iron mill. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, when collecting the low temperature exhaust heat 100 
** or less generated from an iron making process as chilled water, and a low thing and the exhaust heat collected 
receive the influence of operation of the process of a source of release and exhaust heat temperature is changed, 
Since the efficiency of a device falls substantially and stable use cannot be performed, there is a problem that exhaust 
heat recovery does not progress. Since the exhaust heat source of release and chilled water use part in an iron mill are 
not necessarily close, in supplying chilled water to two or more use places, piping etc. take a large amount of 
Installation cost, and it is difficult for change of chilled water load to also collect and use exhaust heat effectively 
efficiently for a certain reason. 

[0004]lt was made in order that this invention might solve the above-mentioned conventional problem, and it is going to 
propose the recovery method of the low temperature exhaust heat in which the thing which occur from an iron making 
process, and for which it is stabilized and 100 ** or less of 60-80 ** low temperature exhaust heat is collected 
especially efficiently is possible. 
[0005] 

[Means for Solving the Problem]While this invention uses 100 ** or less and an adsorption equation freezer which can 
drive even 60-1 00 ** low temperature exhaust heat especially in collecting exhaust heat generated from an iron making 
process, It is a collection system which can generate chilled water efficiently by installing a freezer near the 
low-temperature-exhaust-heat source of release, While making the gist into a method which installs an adsorption 
equation freezer which can be driven with said low temperature exhaust heat 100 ** or less near the 
low-temperature-exhaust-heat source of release concerned, makes this adsorption equation freezer drive with said low 
temperature exhaust heat and generates chilled water. At the time of a quanthy-of-heat fall of said low temperature 
exhaust heat, it is made to perform quantity-of-heat compensation In a high temperature heat source, and chilled 
water by which It was generated was made to once store water on a tank etc. 
[0006]An adsorption equation freezer currently generally used conventionally is a freezer which uses 
accompanying a reversible reaction between a solid adsorbent (for example, silica system) and a refrigerant (water), 
and generates cold energy by making warm temperature into a heat source, It is the thing a basic cycle consisted of a 
regeneration process and an adsorption process, changes two sets of solid-adsorbent heat exchangers by turns, and 
this process was made to operate, It comprises a solid-adsorbent heat exchanger specifically stored by vacuum 
housing, warm water for reproduction; cooling water for adsorption and a condenser, an evaporator, a chilled water load 
system and a cooling water subsystem for condensation, four steam valves and selector valves for water, steam 

pipings, etc. In such an adsorption equation freezer. 75 ** warm wa ter is used, for example for a drive heat soutce^and 

cooling water for condensation whose inlet temperature is about 29 ** is used, 9 ** chilled water is obtained from 14 

** chilled water, and, as for a coefficient of performance in that case^ about &60 value is obtained. A coefficient of 

as low as 0.4 or less. Therefore, in this invention, we decided to use an adsorption equation freezer which can compare 
with the conventional absorption refrigerator and can also drive low-temperature exhaust heat more for a recovery 
means of the 60-100 ** low temperature exhaust heat generated from an iron making process. 

-[0007]In-this-invention,-installing-an-adsorption-equa 

release and the bottom are for aiming at reduction of energy loss under transportation of a low-temperature heat 
source, and reduction of installation costs, such as piping. And at the time of a quantity-of-heat fall of said low 
temperature exhaust heat, it was made to perform quantity-of-heat compensation in a high temperature heat source in 
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order to always obtain a fixed output corresponding to change of exhaust heat conditions and to generate chilled water 
regularly. As a high temperature heat source, a steam generated, for example in an iron mill can be used here. Chilled 
water by which it was generated was made to once store water on a tank etc. because it enabled it to correspond to 
change of cooling load by supplying change and two or more use places of exhaust heat conditions under influence of 
operation of an exhaust heat source of release in order to be able to supply chilled water to two or more use places. 
[0008] 

[Embodiment of the Invention ] Drawing 1 is a schematic diagram showing one example of the 
low-temperature-exhaust-heat collection system concerning this invention, 1 an exhaust heat source of release 
(converter cooling water) and 2 an adsorption equation freezer and 3 A high temperature heat source (steam), As for 4, 
the factory operation room in an iron mill (cooling load) and 5b a cold water tank and 5a The administration building in 
an iron mill (cooling load), 6-1 an exhaust heat lead pipe and 6-2 the heat source lead pipe for a freezer drive, and 7 
The freezer appearance side exhaust heat lead pipe, As for 8, a freezer output chilled water lead pipe, and 10a and 10b 
a high temperature heat source supply lead pipe and 9 A chilled water supply lead pipe, 1 1 returns and, as for output 
cold water temperature and a flow element and 1 5, as for cold water temperature and an amount-of-water detector, 
and 10a and 18b, the control device for quantity-of-heat compensation and 13 are [ supply cold water temperature and 
a flow element, and 17 ] vapor flow rate control valves exhaust heat hot water temperature and a flow element and 14 
a chilled water lead pipe and 12. 

[0009]The cooling water obtained by using the converter cooling water of the exhaust heat source of release 1 for the 
above-mentioned low-temperature-exhaust-heat collection system as a drive heat source of the adsorption equation 
freezer 2 which obtains chilled water is the example which once stored water to the cold water tank 4, and was used as 
an object for air conditioning of the factory operation room 5a in an iron mill, and the administration building 5b in an 
iron mill. As for the temperature of the converter cooling water of the exhaust heat source of release 1, while blowing 
with a converter is performed, temperature of effluent rises, and while blowing is not performed, temperature of effluent 
falls. Falling to an ordinary temperature grade, when prolonged blowing is not performed A certain sake, Exhaust heat 
hot water temperature and the flow element 1 3 to the exhaust heat lead pipe 8-1 at the heat source lead pipe 6-2 for 
a freezer drive output cold water temperature and the flow element 14, Temperature and the flow elements 13 and 14 
are formed in the freezer output chilled water lead pipe 9 at cold water temperature, the amount-of-water detector 15, 
and the chilled water supply lead pipes 10a and 10b, respectively, and It has become a system which controls the 
quantity-of-heat compensation by the high temperature heat source 3 by the control device 1 2 for quantity-of-heat 
compensation so that a fixed chilled water output is always obtained. [ the composition by which the exhaust heat 
which came out of the adsorption equation freezer 2 is returned to the exhaust heat source of release 1 via the freezer 
appearance side exhaust heat lead pipe 7, and the cyclic use of waste water is carried out and nothing ], The chilled 
water used in the factory operation room 5a in an iron mill and the administration building 5b in an iron mill is 
constituted so that it may be returned to the adsorption equation freezer 2 and the cyclic use of waste water may be 
carried out with the return chilled water lead pipe 11. 
[0010] 

[Example]The lowH:emperature-exhaust-heat collection system shown in drawing 1 p erformed air conditioning of the 
factory operation room 5a in an iron mill, and the administration building 5b in an iron mill. The temporal change of the 
converter circulating water temperature at that time is shown in drawing 2 . While blowing with a converter is performed, 
temperature of effluent rises, when temperature of effluent falls and prolonged blowing is not performed while blowing is 
not performed, may fall to an ordinary temperature grade, as shown in drawing 2. but By having used the adsorption 
equation freezer 2 which can be driven also in a low-temperature heat source in this invention, it is the rated heat 
source temperature of this freezer 75 ** The operation minimum temperature could be 80 **. When heat-source-water 
temperature was maintaining not less than 60 **, it was stabilized only considering converter cooling water as a heat 
source, and 9 ** chilled water was able to be made. The adsorption equation freezer 2 is set up start operation, if 
operation is suspended automatically and temperature rises at not less than 65 **. when heat-source-water 
temperature is less than 60 **. 

[0011]When heat-source-water temperature is less than 60 **, as it is, operation stops a freezer automatically, and 
since cold water temperature rises gradually, it becomes impossible to continue air conditioning by chilled water. 
However, since the cold water tank is provided in this invention, even if operation of the adsorption equation freezer 2 
stops, cold water temperature does not rise rapidly. Since cold water temperature still rises gradually when the interval 
of blowing of a converter is long (refer to arrow [ in drawing 2 1 A), The cold water temperature and the 
- -amount-of-water-detector-15 formed-in the freezer output- chilled water lead pipe 9 detect cotd water temperature. If 
cold water temperature exceeds 10 +*, the vapor flow rate control valve 17 will be controlled by the control device 12 
for quantity-of-heat compensation so that the heat-source-water temperature of the heat source lead pipe 8-2 for a 
freezer drive will be 65 **, and quantity-of-heat compensation by the high temperature heat source 3 is performed 
(refer to arrow [ in drawing 2 1 B), Thereby, the temperature of freezer heat source water rises to 65 **, and the 
adsorption equation freezer 2 resumes operation and outputs chilled water. If the temperature detected by the exhaust 
heat hot water temperature and the flow element 13 formed in the exhaust heat lead pipe 6-1 exceeds 65 **, the 
vapor flow rate control valve 17 will be closed with the control device 12 for quantity-of-heat compensation, and the 
heat compensation by the high temperature heat source 3 will be stopped. Thereby, the fixed chilled water output was 
always able to be obtained by necessary minimum heat compensation irrespective of the temperature change of the 
heat source water by operation of an exhaust heat source of release, and the merits and demerits of a cycle. 

[001 2]The chilled water [ preset temperature / in this case / each ] initial complement accordi ng to t he p erformance 

of^n^ds*orption w eo,aa^ temperature - 

change of an exhaust heat source and its cycle, and the steam condition further for quantity-of-heat compensation, 
and-bv^e^ituatiorhoMhe-he^^ 

can be economically operated by heat compensation of a necessary minimum vapor amount 
[0013] 

[Effect of the Invention]As explained above, according to this invention method, the effect indicated below is done so. 

(1 )^y having compar ed with t he absorption reWgeratoj^_an_d_hayin 

also drive low-^temperature exhaust heat more in the recovery method of iron making process exhaust heat, and having 
installed this freezer near the exhaust heat source of release, The energy of low temperature exhaust heat can be 
efficiently used effectively by little investment by the ability reducing the energy loss under exhaust heat source 
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transportation, and reduce the plant-and-equipment investment to the recovery lead pipe which accounts for a big rate 
in an exhaust heat recovery facility. 

(2) Since quantity-of-heat compensation can be carried out in a hot heat source like the steam which can be easily 
taken out in the iron mill at the time of the quantity-of-heat fall of low temperature exhaust heat corresponding to 
change of the exhaust heat conditions by process operation of an exhaust heat source of release, a fixed output can 
always be obtained, and chilled water can be generated regularly. 

(3) Since it can respond to change of the cooling load by supplying the change and two or more use places of exhaust 
heat conditions under the influence of operation of an exhaust heat source of release while being able to supply chilled 
water to two or more use places, it is stabilized at two or more use places in a necessary minimum quantity-of-heat 
compensation, and chilled water can be supplied. 

(4) Energy saving is aimed at by the amount of the electric power or fuel used for air conditioning of each part stores, 
such as an administration building in an Iron mill, or the steam used being reducible. 
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TECHNICAL RELD 



[Reld of the Invention]This invention relates to the method of collecting efficiently the low temperature exhaust heat 
generated from an iron making process. 
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[Description of the Prior Art]About around 1000 ** hot sensible heat recovery use is carried out by introduction of 
large-scale exhaust heat recovery power generation etc. among the exhaust heat generated from an iron making 
process. Recovery use is possible by the binary power generation and the absorption refrigerator which, on the other 
hand, used the low-boiling point medium about the thing of the relatively high temperature which exceeds 100 ** also 
about exhaust heat of the low temperature of cooling water etc. However, in the binary power generation by the 
low-boiling point medium in the case of collecting as electric power, although large-scale equipment of a collection 
system, power generation equipment etc. is needed, it is hard to say that generation efficiency is as low as about 10%, 
and it excels in economical efficiency. In using 100 +* or less of 60-80 +* heat sources for obtaining chilled water using 
an absorption refrigerator especially, So that clearly from the coefficient of performance of the absorption refrigerator 
shown in drawing 3 . and an adsorption equation freezer, It compares with an adsorption equation freezer and a 
coefficient of performance (COP) falls extremely, it is inefficient and the exhaust heat further generated from an iron 
making process does not have the constant conditions of exhaust heat depending on operation of the process of a 
source of release in many cases, and since the output obtained is changed with operation of a source-of-re lease 
process, a use place is limited. For this reason, the absorption refrigerator which makes the steam produced by burning 
fuel by the electric air-conditioner or a boiler a drive heat source is used for air conditioning of each part store in an 
iron mill. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, according to this invention method, the effect indicated below is done so. 

(1) By having compared with the absorption refrigerator, and having used the adsorption equation freezer which can 
also drive low-temperature exhaust heat more in the recovery method of iron making process exhaust heat, and having 
installed this freezer near the exhaust heat source of release. The energy of low temperature exhaust heat can be 
efficiently used effectively by little investment by the ability reducing the energy loss under exhaust heat source 
transportation, and reduce the plant-and^equipment investment to the recovery lead pipe which accounts for a big rate 
in an exhaust heat recovery facility. 

(2) Since quantity-of-heat compensation can be carried out in a hot heat source like the steam which can be easily 
taken out in the iron mill at the time of the quantity-of-heat fall of low temperature exhaust heat corresponding to 
change of the exhaust heat conditions by process operation of an exhaust heat source of release, a fixed output can 
always be obtained, and chilled water can be generated regularly. 

(3) Since it can respond to change of the cooling load by supplying the change and two or more use places of exhaust 
heat conditions under the influence of operation of an exhaust heat source of release while being able to supply chilled 
water to two or more use places, it is stabilized at two or more use places in a necessary minimum quantity-of-heat 
compensation, and chilled water can be supplied. 

(4) Energy saving is aimed at by the amount of the electric power or fuel used for air conditioning of each part stores, 
such as an administration building in an iron mill, or the steam used being reducible. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As mentioned above, when collecting the low temperature exhaust heat 100 
** or less generated from an iron making process as chilled water, and a low thing and the exhaust heat collected 
receive the influence of operation of the process of a source of release and exhaust heat temperature is changed, 
Since the efficiency of a device falls substantially and stable use cannot be performed, there is a problem that exhaust 
heat recovery does not progress. Since the exhaust heat source of release and chilled water use part in an iron mill are 
not necessarily close, in supplying chilled water to two or more use places, piping etc. take a large amount of 
installation cost and it is difficult for change of chilled water load to also collect and use exhaust heat effectively 
efficiently for a certain reason. 

[0004]It was made in order that this invention might solve the above-mentioned conventional problem, and it is going to 
propose the recovery method of the low temperature exhaust heat in which the thing which occur from an iron making 
process, and for which it is stabilized and 100 ** or less of 60-80 ** low temperature exhaust heat is collected 
especially efficiently is possible. 
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MEANS 



[Means for Solving the Problem] While this invention uses 1 00 ** or less and an adsorption equation freezer which can 
drive even 90-100 ** low temperature exhaust heat especially in collecting exhaust heat generated from an iron making 
process, It is a collection system which can generate chilled water efficiently by installing a freezer near the 
low-temperature-exhaust-heat source of release, While making the gist into a method which installs an adsorption 
equation freezer which can be driven with said low temperature exhaust heat 1 00 ** or less near the 
low-temperature-exhaust-heat source of release concerned, makes this adsorption equation freezer drive with said low 
temperature exhaust heat and generates chilled water. At the time of a quantity-of-heat fall of said low temperature 
exhaust heat, it is made to perform quantity-of-heat compensation in a high temperature heat source, and chilled 
water by which it was generated was made to once store water on a tank etc, 

[0006] An adsorption equation freezer currently generally used conventionally is a freezer which uses JM«we****** 
accompanying a reversible reaction between a solid adsorbent (for example, silica system) and a refrigerant (water), 
and generates cold energy by making warm temperature into a heat source, It is the thing a basic cycle consisted of a 
regeneration process and an adsorption process, changes two sets of solid-adsorbent heat exchangers by turns, and 
this process was made to operate, It comprises a solid-adsorbent heat exchanger specifically stored by vacuum 
housing, warm water for reproduction, cooling water for adsorption and a condenser, an evaporator, a chilled water load 
system and a cooling water subsystem for condensation, four steam valves and selector valves for water, steam 
pipings, etc. In such an adsorption equation freezer, 75 ** warm water is used, for example for a drive heat source, and 
cooling water for condensation whose inlet temperature is about 29 ** is used, 9 *+ chilled water is obtained from 14 
** chilled water, and, as for a coefficient of performance in that case, about 0.60 value is obtained. A coefficient of 
performance at the time of incidentally using 75 ** warm water for a drive heat source of an absorption refrigerator is 
as low as 0,4 or less. Therefore, in this invention, we decided to use an adsorption equation freezer which can compare 
with the conventional absorption refrigerator and can also drive low-temperature exhaust heat more for a recovery 
means of the 60-100 ** low temperature exhaust heat generated from an iron making process. 
[0007]In this invention, installing an adsorption equation freezer near the low-temperature-exhaust-heat source of 
release and the bottom are for aiming at reduction of energy loss under transportation of a low-temperature heat 
source, and reduction of installation costs, such as piping. And at the time of a quantity-of-heat fell of said low 
temperature exhaust heat, it was made to perform quantity-of-heat compensation in a high temperature heat source in 
order to always obtain a fixed output corresponding to change of exhaust heat conditions and to generate chilled water 
regularly. As a high temperature heat source, a steam generated, for example in an iron mill can be used here. Chilled 
water by which it was generated was made to once store water on a tank etc because it enabled it to correspond to 
change of cooling load by supplying change and two or more use places of exhaust heat conditions under influence of 
operation of an exhaust heat source of release in order to be able to supply chilled water to two or more use places. 
[0008] 

[Embodiment of the Inventionl Drawing _1_ is a schematic diagram showing one example of the 
low-temperature-exhaust-heat collection system concerning this invention, 1 an exhaust heat source of release 
(converter cooling water) and 2 an adsorption equation freezer and 3 A high temperature heat source (steam), As for 4, 
the factory operation room in an iron mill (cooling load) and 5b a cold water tank and 5a The administration building in 
an iron mill (cooling load). 6-1 an exhaust heat lead pipe and 6-2 the heat source lead pipe for a freezer drive, and 7 
The freezer appearance side exhaust heat lead pipe, As for 8, a freezer output chilled water lead pipe, and 10a and 10b 
a high temperature heat source supply lead_pipe and 9 A chilled water supply lead pipe. 1 1 retumsand, as for output 

cbld'water'tem flow element ah~d"T5, as' for cold water temperature and an emouht-of-water detector, 

and 16a and 16b, the control device for quantity-of-heat compensation and 13 are [ supply cold water temperature and 
a flow element and 17 ] vapor flow rate control valves exhaust heat hot water temperature and a flow element and 14 
a chilled water lead pipe and 12, 

[0009]The cooling water obtained by using the converter cooling water of the exhaust heat source of release 1 for the 
above-mentioned low-temperature-exhaust-heat collection system as a drive heat source of the adsorption equation 
freezer 2 which obtains chilled water Is the example which once stored water to the cold water tank 4, and was used as 
an object for air conditioning of the factory operation room 5a in an iron mill, and the administration building 5b in an 
iron mill. As for the temperature of the converter cooling water of the exhaust heat source of release 1, while blowing 
with a converter is performed, temperature of effluent rises, and while blowing is not performed, temperature of effluent 
falls. Falling to an ordinary temperature grade, when prolonged blowing is not performed A certain sake. Exhaust heat 

hot water temperature and the flow element 13 to the exhaust hea t lead pipeJ3^1_a_tJtb<a_be.at_s.0.UtO^ 

a freezer drive output cold water temperature and the flow element 14, Temperature and the flow elements 13 and 14 
are formed in the freezer output chilled water l ead pipe 9 at cold water temperature, the amountrof-water detector 15. 
-jin ?rrtTft-rKtlT5a^^ De coroe-a^v*tom^hicft^ntr^s-*he 
quantity-of-heat compensation by the high temperature heat source 3 by the control device 12 for quantity-of-heat 
compensation so that a fixed chilled water output is always obtained. [ the composition by which the exhaust heat 
which came out of the adsorption equation freezer 2 is returned to the exhaust heat source of release 1 via the freezer 

appearance^ide-exbaust-heat-lead-pipe-7,^n 

water used in the factory operation room 5a in an iron mill and the administration building 5b in an iron mill is 
constituted so that it may be returned to the adsorption equation freezer 2 and the cyclic use of waste water may be 
carried out with the return chilled water lead pipe 11. 
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EXAMPLE 



[Example]The low-temperature-exhaust-heat collection system shown in drawing 1 p erformed air conditioning of the 
factory operation room 5a in an iron mill, and the administration building 5b in an iron mill. The temporal change of the 
converter circulating water temperature at that time is shown in drawing 2. While blowing with a converter is performed, 
temperature of effluent rises, when temperature of effluent fells and prolonged blowing is not performed while blowing is 
not performed, may fell to an ordinary temperature grade, as shown in drawing 2 . but Sy having used the adsorption 
equation freezer 2 which can be driven also in a low-temperature heat source in this invention, it is the rated heat 
source temperature of this freezer 75 ** The operation minimum temperature could be 60 **. When heat-source-water 
temperature was maintaining not less than 60 **, it was stabilized only considering converter cooling water as a heat 
source, and 9 ** chilled water was able to be made. The adsorption equation freezer 2 is set up start operation, if 
operation is suspended automatically and temperature rises at not less than 65 **, when heat-source-water 
temperature is less than 60 **. 

[0011] When heat-source-water temperature is less than 60 **, as it is, operation stops a freezer automatically, and 
since cold water temperature rises gradually, it becomes impossible to continue air conditioning by chilled water. 
However, since the cold water tank is provided in this invention, even if operation of the adsorption equation freezer 2 
stops, cold water temperature does not rise rapidly. Since cold water temperature still rises gradually when the interval 
of blowing of a converter is long (refer to arrow [ in drawing 2 J A), The cold water temperature and the 
amount-of-water detector 15 formed in the freezer output chilled water lead pipe 9 detect cold water temperature, If 
cold water temperature exceeds 10 **, the vapor flow rate control valve 17 will be controlled by the control device 12 
for quantity-of-heat compensation so that the heat-source-water temperature of the heat source lead pipe 6-2 for a 
freezer drive will be 65 **, and quantity-of-heat compensation by the high temperature heat source 3 is performed 
(refer to arrow [ in drawing 2 1 B). Thereby, the temperature of freezer heat source water rises to 65 **, and the 
adsorption equation freezer 2 resumes operation and outputs chilled water. If the temperature detected by the exhaust 
heat hot water temperature and the flow element 13 formed in the exhaust heat lead pipe 6-1 exceeds 65 **. the 
vapor flow rate control valve 17 will be closed with the control device 12 for quantity-of-heat compensation, and the 
heat compensation by the high temperature heat source 3 will be stopped. Thereby, the fixed chilled water output was 
always able to be obtained by necessary minimum heat compensation irrespective of the temperature change of the 
heat source water by operation of an exhaust heat source of release, and the merits and demerits of a cycle. 
[0012]The chilled water [ preset temperature / in this case / each ] initial complement according to the performance 
of an adsorption equation freezer, and cooling load, and cold water temperature, It is determined from the temperature 
change of an exhaust heat source and its cycle, and the steam condition further for quantity-of-heat compensation, 
and by the situation of the heat source used actually, a freezer, and cooling load, it is set up, respectively and a freezer 
can be economically operated by heat compensation of a necessary minimum vapor amount. 
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DESCRIPTION OF DRAWINGS 



!Brief Description of the Drawings] 

'Drawing l]I t is a schematic diagram showing one example of the low-temperature-exhaust-heat collection system 
concerning this invention. 

[Drawing 2] It is a figure showing an example of the temporal change of the converter circulating water temperature in 
the example of this invention, 

[Drawing 3*l lt is a figure comparing and showing an example of the coefficient of performance of an absorption 
refrigerator and an adsorption equation freezer. 
[Description of Notations] 

1 Exhaust heat source of release (converter cooling water) 

2 Adsorption equation freezer 

3 High temperature heat source (steam) 

4 Cold water tank 

5a The factory operation room in an iron mill (cooling load) 
5b The administration building in an iron mill (cooling load) 
6-1 Exhaust heat lead pipe 
6-2 The heat source lead pipe for a freezer drive 

7 Freezer appearance side exhaust heat lead pipe 

8 High temperature heat source supply lead pipe 

9 Freezer output chilled water lead pipe 
10a and 10b Chilled water supply lead pipe 

1 1 Return chilled water lead pipe 

12 A control device for quantity-of-heat compensation 

13 Exhaust heat hot water temperature and a flow element 

14 Output cold water temperature and a flow element 

1 5 Cold water temperature and an amount-of-water detector 
1 6a and 1 6b Supply cold water temperature and flow element 
1 7 Vapor flow rate control valve 
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